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toddlerhood (Tremblay et al., 2004). Stable low or decreasing levels of
externalising behaviour are the most typical developmental pathways,
however, a smaller proportion of children are reported to have
stable high scores of externalising problems (Campbell, Spieker,
Vandergrift, Belsky, & Burchinal, 2010; Côté, Vaillancourt, LeBlanc,
Nagin, & Tremblay, 2006). Discriminating normative high, but transient,
externalising behaviours from high and stable externalising has impor-
tant implications for prevention and early intervention (Wakschlag,
Tolan, & Leventhal, 2010). There is a call for research aimed at better
early differentiation between children with persistent high levels of
externalising behaviour throughout childhood as opposed to those
with transient high levels at an early stage (Mofﬁtt et al., 2008). There
is a need for more knowledge about typical developmental patterns
and the contribution of child and contextual factors present in early
life to the continuity and discontinuity of externalising problem behav-
iours. Such knowledge might best be gained from studies examining
developmental trajectories over the entire childhood period starting
from infancy.
The identiﬁcation of developmental paths of externalising behaviour
from infancy through childhood and adolescence, and better under-
standing of factors and processes contributing to externalising behaviour21078260.
. Open access under CC BY license.development, has been the focus of decades of research. Unfortunately,
externalising behaviour in childhood has long-term signiﬁcance beyond
the strain and struggle it brings to daily life. The existence of an ‘early
starter’ group with a diversity of negative outcomes both in the short
and long term, with distinct predictors, has been postulated by a theory
developed by Mofﬁtt (1993). Mofﬁtt also postulated a trajectory group
with onset of externalising in adolescence. In addition, although not
predicted by a priori theory, a ‘childhood limited’ group has been
identiﬁed in several longitudinal studies (for a review, seeMofﬁtt, 2006).
Latent class trajectory approaches involves identiﬁcation of subpopu-
lations that are similar in terms of developmental patterns (Muthén &
Muthén, 2000). Studies have conﬁrmed the importance of identifying
varying developmental paths (Broidy et al., 2003; Odgers et al., 2008),
and have beenused to extend our understanding of factors discriminating
transient and stable externalising behaviours (Nagin & Tremblay, 2001;
Odgers et al., 2008). To our knowledge, however, only ﬁve studies (of
which three used the same sample of children) have examined develop-
mental trajectories over longer time periods with a starting point before
the age of 3 years (Campbell et al., 2006; Côté et al., 2006; Fanti &
Henrich, 2010; National Institute of Child Health and Human
Development, ECCRN, 2004; Shaw, Lacourse, & Nagin, 2005). The NICHD
ECCRN Study (2004) identiﬁed ﬁve distinct trajectory classes based on
levels of physical aggression from age 2 to 9 years in a U.S. general popu-
lation sample (Campbell et al., 2006; NICHD ECCRN, 2004). Later, Fanti
and Heindrich (2010) found ﬁve trajectories of externalising from age 2
to 12 years in the same sample. Shaw et al. (2005) identiﬁed four typical
trajectories of overt conduct problems from age 2 to 10 years in a U.S.
high-risk sample of boys. Côté et al. (2006) identiﬁed three classes of
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from age 2 to 9 years in a nationally representative Canadian sample. In
addition, a shorter-term study focused on disregard for rules, an aspect
of externalising that is seldom studied separately, and identiﬁed four tra-
jectories of disregard for rules between age 29 and 74 months (Petitclerc,
Boivin, Dionne, Zoccolillo, & Tremblay, 2009). Stable high or chronic pat-
terns of externalising problems over time were identiﬁed in each study,
but the size of the groups varied in the different samples (between 3%
and17% across the studies).While these studies provide valuable insights,
the results have limited generalisability for several reasons: the studies
are all North American, three focused on a narrow construct of physical
aggression only, one includes only high-risk boys, and they all stopped
following the children before adolescence.
Theory (Bronfenbrenner & Morris, 2006; Mofﬁtt, 1993; Reid,
Patterson, & Snyder, 2002) suggests that it is important to focus on a
wide range of intrinsic child and family factors that have been shown
to predict externalising behaviours. A large research literature links ‘dif-
ﬁcult’ child temperament characteristics such as emotional reactivity
with the development of externalising problems (Janson & Mathiesen,
2008; Rothbart & Bates, 2006). Several cross-sectional and longitudinal
studies have related a wide range of family factors to high levels
of externalising problems. For instance, elevated levels of maternal
depressive symptoms are related to child conduct problems (NICHD
ECCRN, 2004; Shaw et al., 2005), as well as family demographic factors
including low income (Côté et al., 2006; NICHD ECCRN, 2004), low
maternal education (Côté et al., 2006; Nagin & Tremblay, 2001), lone
mothers and non-intact families (Campbell et al., 2010; Nagin &
Tremblay, 2001), early motherhood (Côté, Vaillancourt, Barker, Nagin,
& Tremblay, 2007; Tremblay et al., 2004), and child gender (Côté et al.,
2006). In addition, the presence of another young sibling in the house-
hold (Tremblay et al., 2004), large family size (Farrington, 1995), chronic
family stress (Campbell, Pierce,Moore,Marakovitz, & Newby, 1996), and
low social support (Mathiesen, Sanson, Stoolmiller, & Karevold, 2009;
Shaw, Owens, Giovanelli, &Winslow, 2001) have also been found to pre-
dict development of externalising behaviour. Finally, high levels of shy-
ness are a protective factor against the development of externalising
behaviour (Sanson, Hemphill, & Smart, 2004).
While there is reasonably consistent evidence of the predictive
importance of the above factors when assessed in childhood, less is
known about their long term impact if they are present from infancy.
Moreover, the relative importance of each of these risk factors is
unclear. Further clariﬁcation of the most inﬂuential early risk factors
for externalising pathways appears to be necessary, and has the poten-
tial to inform early intervention and preventive efforts.
Several deﬁnitions of externalising behaviours have been used in the
research to date, varying fromnarrow (i.e. one single dimension such as
physical aggression, see Broidy et al., 2003; Côté et al., 2006; Tremblay
et al., 2004), to broader deﬁnitions corresponding to the DSM-5 deﬁni-
tion of conduct disorder (Odgers et al., 2008). This diversity adds com-
plexity to the interpretation of the body of evidence (Campbell et al.,
2010). Factor analytic studies (e.g. Achenbach & Edelbrock, 1978) and
diagnostic schemes (American Psychiatric Association, 2013) identify
externalising behaviour problems as a multi-faceted developmental
phenomenon with differing indicators across time. Since prevention
and early intervention efforts aim to address this broad and developing
constellation of behaviours, it seemsmost valuable to employmeasures
that capture the breadth of the phenomenon; however, such an
approach may imply shifting indicators corresponding to shifts in
modal externalising behaviours with increasing child age.
The overall aim of the current studywas to identify typical trajectory
classes of externalising behaviours, and to identify predictors already
present in infancy that discriminate among the trajectory classes.
More speciﬁcally, we employed a simultaneously estimated latent
class model with predictors, to (1) identify the number and nature of
latent classes ofmother-reported externalising behaviour in a represen-
tative sample of Norwegian children followed longitudinally from18 months to 14.5 years, and (2) identify intrinsic child and family fac-
tors assessed at age 18 months that predictmembership in the different
latent classes. Based on earlier ﬁndings we expected to identify stable
high, stable low, childhood limited, and adolescent onset trajectory clas-
ses. We also expected that the early child and family factors would
uniquely discriminate a stable high class from all other classes.
Method
Sample and procedure
Weused data from the Tracking Opportunities and Problems Project
(TOPP), a population-based prospective longitudinal study focusing on
development of well-being, good mental health, and mental disorders
in children, adolescents, and their families.More than 95% of Norwegian
families with children attend public health services in infancy, which
include 8–12 health screenings during the ﬁrst 4 years of the child's
life. Every family who visited a child health clinic within six select
municipalities in eastern Norway (comprising 19 different health care
regions) in 1993 for the scheduled 18 month vaccination visit, were in-
vited to complete a questionnaire. Of the 1081 eligible families, the par-
ents of 939 children (87%) participated at Time 1 (t1). These parents
received a similar questionnaire when the children were 2.5 years of
age (Time 2: n = 804, 86% of t1), 4.5 years (Time 3: n = 760, 81%),
8.5 years (Time 4: n = 535, 57%), 12.5 years (Time 5: n = 610, 65%)
and 14.5 years (Time 6: n = 481, 51%). The questionnaires were
administered by health-care workers at t1 to t3. In subsequent waves
questionnaires were sent bymail. The parents chosewhether themoth-
er or father completed the questionnaire at t1–t4, at t5 the mothers
were encouraged to answer, and at t6 separate maternal and paternal
questionnaires were sent. The number of questionnaires completed by
mothers at each wave included 921 (t1), 784 (t2), 737 (t3), 512 (t4),
594 (t5) and 481 (t6). Since so few fathers participated across time,
the paternal questionnaires were not included in the current study.
The 19 health care regions were chosen on the basis of their overall
representativeness of the diversity of social environments in Norway:
28% of the families lived in large cities, 55% in small towns or other
densely populated areas, and 17% in rural areas. The gender of the chil-
dren in the sample was nearly evenly divided, with 48.9% (n = 450)
boys. Maternal age ranged from 19 to 46 years at t1, with a mean of
30 years (SD = 4.7). At t1, 49% of the families had only one child, 37%
had two, and 15% had three to ten children. The participating families
were predominantly ethnic Norwegian. In 1993 only 2.3% of the
Norwegian population came from non-Western cultures, therefore,
this sample was largely representative of ethnicity in Norway at the
time of data collection (Statistics Norway, 2013).
Data from the child health clinics showed that nonparticipants at t1
did not differ signiﬁcantly from the study participants with respect to
maternal age, education, employment status, number of children, or
marital status. Analyses of sample attrition from t1 to t7 (i.e., child age
16.5 years) showed that the families who had dropped out were not sig-
niﬁcantly different at t1 from the familieswho completed questionnaires
at t7 in terms of child externalising behaviour, maternal depression, ma-
ternal age, ﬁnancial status, number of children, negative life events,
chronic stress, or social support. However, the dropout sample was sig-
niﬁcantly different from the remaining sample at t1, in that a greater pro-
portion of mothers with low education had left the study. This is
commonly found in longitudinal studies (Gustavson, Soest, Karevold, &
Røysamb, 2012). Steps taken to minimize the impact on statistical anal-
yses of this non-random attrition are addressed in the analyses section.
Measures
Externalising behaviour problems
Core aspects of mother-reported child and adolescent externalising
behaviours were measured at all six waves with items rated on
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stantial difﬁculties). At ages 18 months, 2.5 years, and 4.5 years the
average of three items from the Behaviour Checklist (Richman &
Graham, 1971) was used to measure temper tantrums, manageability,
and irritability. Internal consistency (Cronbach's alpha) was .41, .46,
and .49, at t1, t2, and t3, respectively, for the three-item scale. The aver-
age inter-item correlation was .21, .23, and .25 at the three time points,
comparable to the average inter-item correlation of .25 for the 24-items
of the Externalising syndrome grouping of the CBCL for 1.5–5 years
(Achenbach& Rescorla, 2000) in a large studywith a Norwegian sample
of 4-year-olds — the Trondheim Early Secure Study (L. Wichstrøm,
personal communication, June 10, 2011). This suggests that the low
alphas reﬂect that few items are used to measure a broad construct
rather than fundamental deﬁcits in scale reliability.
At age 8.5 years the Conduct Problem subscale from the Strengths
and Difﬁculties Questionnaire (SDQ; Goodman, 1994)was used tomea-
sure tempers, obedience, ﬁghting, lying, and stealing. The reliability and
construct validity of the SDQ has been established in a Norwegian sam-
ple (Van Roy, Veenstra, & Clench-Aas, 2008). Internal consistency for
the ﬁve item scale was .48. The alpha for the Conduct Problem subscale
is similar to the ﬁndings from other studies (Van Roy et al., 2008).
At age 12.5 and 14.5 years we used the TOPP Scale on Antisocial Be-
haviour (TSAB) as ameasure of externalising behaviours in adolescence.
The reason for the change of measures was the need for a broader and
more comprehensive measure of externalising, covering a wider range
of behaviours than the ﬁve-item SDQ subscale. The 18-item scale was
constructed for the current project given the absence of an age and cul-
ture sensitive measure of problem behaviours ranging from relatively
normative to serious (illegal) through adolescence. The TSAB is present-
ed in Table 1. The speciﬁc behaviours are included with reference to
Loeber and colleagues' model of three developmental pathways in
child disruptive behaviours (Loeber et al., 1993). The items measuring
inter-personal aggression refers to “overt behaviours” in the Loeber
et al. model, stealing and vandalism to “covert behaviours”, and
loitering to “authority conﬂict/avoidant behaviours”. The TSAB
combines items from other Scandinavian scales (Bendixen & Olweus,Table 1
The TOPP scale on antisocial behaviour.
Domain Item
Stealing Refrained from paying at cinema, bus, train or similar
Taken money from someone in family, without permission
Taken goods from shopping mall, shop or kiosk without paying
Stolen things from somebody's pocket or purse,
when the owner was not around
Broken into a shop, house, or apartment in order to steal
Inter-personal
aggression
Scratched someone or pulled someone's haira
Threatened to hit or hurt somebodya
Hit or kicked somebodya
Been in a ﬁst ﬁght at school or other places
Been in a ﬁght using weapon (knife, bat, or similar)
or other items.
Loitering Been truant from school one or two hours
Been truant from school a whole day
Hung out in other places than was allowed to
Stayed out much later in the evening or at night,
than was allowed to
Vandalism On purpose destroyed or broke windows, benches,
mailboxes, garden plants, or similar
On purpose destroyed chairs, tables, or other things
that belongs to school
On purpose destroyed seats in bus, at the cinema or other places
Mixed Threatened or forced somebody to give away
money or other things
Carried weapon (knife, bat or similar) or items that can
be used as weapon, at school or other places
a Indicates that “not between siblings” was added at t6.1999; Mahoney & Stattin, 2000; Rossow & Bø, 2003). The alpha coefﬁ-
cients were .69 and .77 at t5 and t6 respectively. Due to a change of
wording for three items at t6 (excluding aggressive behaviours among
siblings) the measure of physical aggression at t6 may be under-
estimated compared to t5.
Time-to-time correlations (i.e., t1 to t2, t2 to t3, etc.) were .46, .50,
.32, .29, and .43 for the externalisingmeasures, with the lowest correla-
tions corresponding to the longest intervals between waves. These
time-to-time correlations between the six externalising measures
across childhood are at about equal magnitude as the alphas for the
BCL and the SDQ. Again, this supports the interpretation of a measure
comprising few items covering a broad construct area as opposed to
fundamental deﬁcits in measure reliability.
Temperament
At age 18 months child temperament was assessed by the EAS
Temperament Survey for Children: Parental Ratings (Buss & Plomin,
1984), which contains four dimensions: (a) Emotionality — the ten-
dency to become aroused easily and intensely (often called Negative
Emotionality); (b) Activity — preferred levels of activity and speed of
action; (c) Sociability — the tendency to prefer the presence of others
to being alone; and (d) Shyness — the tendency to be inhibited and
awkward in new situations. The EAS for children aged 1–9 years was
used. Because of ambiguity in translation, one item was deleted from
each dimension. The items were scored on a Likert scale from 1 (very
typical) to 5 (very untypical). Cronbach's alphas for the four items in
each dimension were .66, .68, .52, and .75, respectively.
Maternal mental health
At child age 18 months maternal symptoms of anxiety and
depression were measured by a 23-item version of the Hopkins Symp-
tom Check List (HSCL-25; Hesbacher, Rickels, Morris, Newman, &
Rosenfeld, 1980). The reliability of the HSCL has been well established
in a Norwegian sample (Tambs & Moum, 1993). Two items, “thoughts
of ending your life” and “loss of sexual interest or pleasure”, were ex-
cluded from the current version of the questionnaire because some
mothers who participated in a pilot study had perceived the questions
as offensive. The items were scored on a 4-point Likert scale, from 1
(not at all) to 4 (very much). The alpha coefﬁcient was .90.
Family stress
At child age 18 months mothers were asked to indicate whether
they had experienced enduring problems during the last 12 months
in the following areas: housing, employment, ﬁnancial status, their
partner's health (somatic and mental), and their relationship with
their partner, each scored 0 (no problem) or 1 (problem). The sum of
the scores in the ﬁve stress areas formed the composite score of family
stress, with a range of 0 to 5. The alpha coefﬁcient was .56.
Social support from partner
At child age 18 months a social support from partner index was
formed by taking the mean of three items, each on a Likert-scale from
1 (completely disagree) to 5 (completely agree), measuring closeness
and contact, respect and responsibility, and a feeling of belonging
(Dalgard, Bjork, & Tambs, 1995; Mathiesen, Tambs, & Dalgard, 1999).
The alpha coefﬁcient was .59.
Social support from friends and family of origin
Corresponding to the social support from partner index, this
questionnaire targeted the same three qualities (closeness and contact,
respect and responsibility, and a feeling of belonging) to describe the
mothers' relationships to friends and members of her family of origin.
This measure was also completed at child age 18 months. A social sup-
port from friends and family of origin indexwas computed by summing
the mean value of the 6 items. The alpha coefﬁcient was .72.
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Maternal education at child age 18 months was measured using
eight response categories, and was recoded to represent the approxi-
mate total years of education.
Additional variables included: Maternal birth year; Mothers living
without spouse or partner; Siblings, a dichotomous variable of 0 (no sib-
lings) and 1 (one or more siblings); and Child gender, all values were re-
ported by mothers at child age 18 months. See Table 2 for a description
of sample characteristics.
Analytic strategy
Latent class analyses refer to modelling with categorical latent
variables to represent subpopulations. The latent classes explain the
relationships among the observed dependent variables, similar to factor
analysis, but sort individuals into latent classes rather than producing
continuous latent factor scores. Child externalising mean scores
at each assessment (age 18 months and 2.5, 4.5, 8.5, 12.5 and
14.5 years), rescaled to have approximately equal variance at every
time point to eliminate possible estimation problems due to different
scales of measurement, were used in the latent class analyses. The
rescaling was done by multiplying the variable by 10 (at t1, t2 and t3,
respectively), 14.29 (at t4), and 26.67 (at t5 and t6). After rescaling,
mean externalising was 4.2, 4.6, 4.7, 3.1, 1.9, and 1.9 at age 1.5, 2.5,
4.5, 8.5, 12.5 and 14.5 years respectively. Latent Class Growth Analysis
(LCGA) is a popular latent class analyses method for longitudinal
measures that produces classes that are similar in terms of develop-
ment. Latent Proﬁle Analysis (LPA) is similar to LCGA but it does not im-
pose a parametric form to growth (e.g. linear growth) and is, therefore,
more general than LCGA. LPA captures developmental change just as
LCGA, but in the form of a proﬁle of change rather than as slopes and in-
tercepts. Because we did not want to restrict a priori the possible shape
of developmental patterns to estimate, we considered this a sound
choice. We allowed the residual time speciﬁc variances to be different
across classes but forced them to be equal across time to minimize the
number of variance parameters and potential convergence problems.
Child and family factorsmeasured at child age 18 monthswere used
as predictors of the longitudinal latent classes, including emotionality,
shyness, activity, sociability, maternal symptoms of anxiety and
depression, family stress, social support from partner, social support
from family of origin and friends, maternal education, maternal age,
mothers living without spouse/partner, siblings, and child gender.
Multinomial logit regression was used to test for group discrimination
by the 18 month predictors one at a time. The predictors were then
combined in one multi-predictor model to compare their relative
strength in discriminating the latent classes; those that were notTable 2
Sample descriptive statistics.
Measure Mean SD Minimum Maximum Skewness Kurtosis
BCL, 18 months 0.42 0.32 .00 2.00 0.65 1.04
BCL, 2.5 years 0.46 0.31 .00 1.67 0.33 0.48
BCL, 4.5 years 0.47 0.34 .00 2.00 0.62 1.21
SDQ, 8.5 years 0.22 0.22 .00 1.40 0.22 0.22
TSAB, 12.5 years 0.07 0.12 .00 0.67 2.35 5.40
TSAB, 14.5 years 0.07 0.13 .00 0.89 3.07 12.12
EAS Emotionality, t1 2.42 0.72 1.00 5.00 0.46 0.18
EAS Activity, t1 2.16 0.72 1.75 5.00 −0.70 −0.01
EAS Sociability, t1 4.02 0.52 1.50 5.00 −0.40 0.34
EAS Shyness, t1 4.24 0.61 1.00 5.00 0.58 0.48
HSCL-23, t1 1.35 0.34 1.00 3.65 1.80 4.82
Family stress, t1 1.27 1.28 .00 5.00 0.82 −0.11
Support partner, t1 4.43 0.73 1.00 5.00 −1.49 1.93
Support fam & friend, t1 4.18 0.67 1.33 5.00 −0.98 0.82
Maternal education, t1 5.94 1.45 1.00 8.00 −0.62 0.31
Maternal age, t1 30.00 4.72 18.9 45.9 0.24 −0.20
Livewithout partner, t1 8.1% − − − − −
Siblings, t1 51.9% − − − − −
Child gender, boys, t1 49.0% − − − − −signiﬁcant in the multi-predictor model were removed. Models were
estimated by using the full information maximum likelihood estimator
inMplus, which allows for the inclusion of participantswith partial data
in the trajectory variables (externalising), but not participants with
missing predictor data, under the assumption that missingness is at
random, conditional on variables included in the model (MAR). Thus,
the sample size varies somewhat across models depending on which
t1 variables are included. The amount ofmissing data at t1wasminimal,
however, with less than 2% for any particular predictor, and less than 3%
for the multi-predictor models. It is not possible to test the MAR
assumption unless the missing data can somehow be recovered, but
even if the MAR assumption is not completely true, MAR based likeli-
hood estimation performswell undermost circumstances and is superi-
or to obsolete methods based on including only subjects with complete
data (Graham, 2009).
Results
Optimal number of latent classes
Externalising scores from all waves were ﬁrst included in a series of
latent class analyses in order to decide on the optimal number of latent
classes. For models with 3 or more classes, the data drove the models
toward solutions that included one or two classes with virtually no
externalising in adolescence. This was due to skewness of the TSAB
scores at t5 and t6, as 173 mothers reported that their adolescents had
no externalising behaviours at both t5 and t6 combined. Since sub-
groups withmeans and variances of zero are known to produce estima-
tion challenges and model nonconvergence (Hipp & Bauer, 2006), we
thus ﬁxed the model variance-parameters for these two groups at a
small value near zero (0.22). (Another commonly used approach to
the class variation problem, i.e., forcing the residual variance terms to
be the same across all the classes, was not appropriate for these data,
as the assumption that a low externalising class would have just as
much variability as a high externalising class was not plausible and
did not describe the observed data well.)
Solutions with two to six classes were examined. We used the BIC
and sample size adjusted BIC (SSA-BIC) ﬁt statistics, and the Vuong-
Lo-Mendell-Rubin (VLMR) test to decide on the optimal number of
latent classes. The BIC's were 19,313, 18,983, 18,805, 18,743, and
18,767, respectively, for the two to six-class solutions, while the SSA-
BIC'swere 19,256, 18,895, 18,688, 18,594, and 18,590. The VLMR test in-
dicated that three classeswere the best solution but this solution did not
include a low externalising class. There is an inherent uncertainty re-
garding the optimal class enumeration in exploratory LPA. However,
BIC ﬁt statistics are the most commonly used and accepted criterion
for deciding on the optimal number of latent classes. We chose the
model with ﬁve trajectories, as it had the lowest BIC ﬁt statistic among
models with two to six classes. Although the SSA-BIC did not show the
same clear minimum, it is known that the BIC imposes a higher per pa-
rameter penalty then the SSA-BIC and the SSA-BIC usually indicates
more classes than the BIC (Nylund, Asparouhov, & Muthen, 2007).
Inspection of the proﬁle forms, problem levels, and proportions of the
various classes also supported the ﬁve-class solution. We tracked the
(re)allocation of individuals as the number of classes increased, and
the underlying heterogeneous data structure became apparent. We
were thus able to inspect the meaningfulness of the various solutions
in terms of the balance between model complexity and simplicity
when depicting this heterogeneity. Both the BIC and the meaningful-
ness of the solution were supportive of the ﬁve-class solution.
The ﬁve-class solution consists of a “High stable” class (a groupwith
a stable high level of externalising through the study period that
emerged in the solutions with three, four, and ﬁve classes, suggesting
that the identiﬁcation of the “High stable” class is a robust ﬁnding), a
“High childhood limited” class (characterised by a very high level
of externalising in the early epoch and a low level in adolescence), a
Table 3
Class regression effects and overall likelihood ratio test for class discrimination for
unconstrained model, 24 estimated effects.
Class
contrast
Maternal
depression
Family
stress
Maternal
birth year
Child
female
Siblings Emotionality
LS vs
HS 3.03 ⁎⁎⁎ 0.58⁎⁎⁎ 1.13 −0.65 −0.02 2.12⁎⁎⁎
MCL 1.84 ⁎ 0.33 0.02 −0.16 −0.76⁎ 1.74⁎⁎⁎
HCL 3.91 ⁎⁎⁎ 0.36 −0.40 0.57 −1.19 5.91⁎⁎⁎
AO 2.29 ⁎⁎ 0.30 0.40 −1.08⁎⁎⁎ −0.51 1.03⁎⁎⁎
HS vs
MCL −1.19 ⁎ −0.25⁎ −1.10⁎⁎ 0.49 −0.74⁎ −0.38
HCL 0.88 −0.22 −1.52 1.22 −1.17 3.79⁎⁎⁎
AO −0.74 −0.28⁎ −0.72⁎⁎ −0.43 −0.49 −1.09⁎⁎⁎
AO vs
MCL −0.45 0.03 −0.38 0.92⁎⁎⁎ −0.25 0.71⁎⁎
HCL 1.62 0.06 −0.80 1.65⁎ −0.68 4.88⁎⁎⁎
MCL vs
HCL −2.07 ⁎ −0.04 0.42 −0.73 0.44 −4.17⁎⁎⁎
Overall
LRT
(4df)
24.55⁎⁎⁎ 24.84⁎⁎⁎ 14.04⁎⁎ 13.47⁎⁎ 10.47⁎ 171.20⁎⁎⁎
Note. LRT = likelihood ratio test, class contrasts 1–4 vs. 5 estimated and the others
derived from model estimates. LS = Low stable, HS = High stable, MCL = Medium
childhood limited, HCL = High childhood limited, AO = Adolescent onset.
⁎p b .05. ⁎⁎p b .01. ⁎⁎⁎p b .001.
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externalising in early childhood), an “Adolescent onset” class (with
the second lowest level of externalising early on and the second highest
externalising level in adolescence), and ﬁnally a “Low stable” class. We
present class proportions later when discussing results for models that
included predictors.
Single-predictor model results
A second series of latent class analyses was conducted by including
the 18 month predictors into the ﬁve-class model, one predictor at a
time to test for the effect of separate predictor variables on the classiﬁ-
cation results. Including the early variables in the model increased the
model stabilitywithout substantially changing the shape of the trajecto-
ries and the proportions of children in the classes.We used a nested chi-
square test (likelihood ratio test or LRT) to compare all class contrasts
(the H1 model) versus a model where all class contrasts were forced
to zero (the H0 model). The nested chi-squares, resulting from a 4 df
test of the null hypotheses that the predictors had no effect on class dis-
crimination, were signiﬁcant for all 18 month variables except three.
Latent class membership was signiﬁcantly predicted by child emotion-
ality, LRT (4) = 169.4; p b .001, maternal depression, LRT (4) = 83.9;
p b .001, family stress, LRT (4) = 54.8; p b .001, support from family
and friends, LRT (4) = 23.6; p b .001, maternal education, LRT (4) =
23.4; p b .001, maternal age, LRT (4) = 23.4; p b .001, child gender,
LRT (4) = 20.8; p b .001, and support from partner, LRT (4) = 17.2;
p b .001. Child temperamental shyness, mothers living without
partners, and having siblings were not signiﬁcant predictors. Models
with child temperamental activity and sociability had severe conver-
gence problems, did not give meaningful results, and were excluded
from further analyses.
Multi-predictor model results
Finally, in order to identify themost inﬂuential predictors differenti-
ating the ﬁve trajectory classes, we included amulti-predictor, multino-
mial logit regression analysis in the latent classmodel.We entered all of
the 18 month predictors, and successively eliminated variables that
were not signiﬁcant in the totalmodel. Again, this signiﬁcancewas eval-
uated by comparing a 4 df nested chi-square test for a model with all
class contrasts (the H1 model) versus a model where all class contrasts
were forced to zero (the H0model). Six predictors remained in the ﬁnal
model and had signiﬁcant effects in discriminating among classes. The
individual class contrasts, the four that were actually estimated (classes
1–4 vs. 5) and the other six that can be derived from those four along
with the 4 df nested chi-squares for these six variables are presented
in Table 3. Estimating all four class contrasts for each of six predictors,
24 estimated effects in all, with no restrictions on any of the effects,
makes the solution difﬁcult to interpret and tends to inﬂate the standard
errors of the estimates. To make the model more interpretable, we
constrained class contrasts that were about the same magnitude to
be equal with possibly different signs and forced two class contrasts to
zero that were very close in magnitude to zero. This constrained
model had nine estimated class contrasts as opposed to 24, yet the ﬁt
of the model was not signiﬁcantly worse (nested chi-square = 13.27
with 15 df, p = .58) and the standard errors for the nine effects were
considerably better estimated, although the actual magnitudes of the
effects were about the same as the unconstrained model. The class
regression effects for the constrained model are shown in Table 4.
In general, classiﬁcation quality improves when more information,
such as class predictors, are included in the model. Interestingly, the
“High stable” class remained almost identical across models, while the
other classes changed only moderately. Boxplots with pseudo-class
and ﬁtted trajectories for the ﬁve-class solution based on the multi-
predictor model are presented in Fig. 1. As can be seen, there is a close
correspondence between the two, indicating a reasonable solution.For three of theﬁve groups there is a shift in externalising level between
t3 and t4 and between t4 and t5, which may partly be a result of a
change inmeasures. Theﬁve LCA classes varied both in level and pattern
over time. The class with the highest level of externalising behaviours in
the three ﬁrst waves had a low level of externalising at the adolescent
end-point. This “High childhood limited” (HCL) class was the smallest
with 5% of the sample. The class with the second highest level of
externalising in infancy continued to have high scores throughout the
entire measurement period. This “High stable” (HS) class comprised
18% of the sample. The class with the median level of externalising in
infancy declined to a near zero level at the adolescent end-point. This
“Medium childhood limited” (MCL) class was the largest, including
31% of the sample. The class with the second lowest level of exter-
nalising in infancy was the second highest group at the adolescent
end-point. This “Adolescent onset” (AO) group constituted 30% of the
sample. Finally, 16% of the sample was assigned to a “Low stable” (LS)
group. Due to change in measures and rescaled variables, note that
only relative change across groups and not absolute (developmental)
change can be interpreted (Fig. 1).
As can be seen by the 4 df nested chi-squares at the bottom of
Table 3, child negative emotionality made the strongest class discrimi-
nation, followed by maternal symptoms of depression, child gender,
family stress, maternal age, and siblings.
Turning now to the class regressions (Table 4), we start with the two
variables, family stress and maternal age that had the hypothesized
pattern of uniquely discriminating the high stable class (class 5) from
the other classes (class 1–4). The fact that all four class regressions for
family stress can be constrained to be equal without degrading model
ﬁt,− .29, and are signiﬁcantly different from zero indicates that family
stress uniquely discriminates the HS class from classes 1–4 but does
not discriminate among classes 1–4. Higher levels of family stress
were associated with lower log odds of membership in classes 1–4.
The estimated class regressions can be exponentiated to determine
the effect of a 1 unit shift in the predictor on the odds of being in one
class vs. another, and for family stress this value is .75, indicating that
each 1 unit increase in family stress lowers the odds of belonging to clas-
ses 1–4 by 25%. To appreciate the range of risk from family stress in the
population we can consider the 10th percentile family stress score of 0
as low risk and the 90th percentile score of 3 as high risk. Going from
low to high risk in the population would increase family stress by 3
units and thus increase the odds of belonging to the HS class by a
multiplicative factor of 2.4 or 140%.
Table 4
Class regression effects for constrained model, 9 estimated effects.
Class contrast HS vs Maternal depression Family stress Maternal birth year Child female Siblings Emotionality
MCL −0.87⁎⁎⁎ −0.29⁎⁎ −1.09⁎⁎⁎ 0.51⁎⁎⁎ −0.74⁎⁎ 0.00
HCL 0.87⁎⁎⁎ −0.29⁎⁎ −1.09⁎⁎⁎ 0.51⁎⁎⁎ −0.74⁎⁎ 3.63⁎⁎
AO −0.87⁎⁎⁎ −0.29⁎⁎ −1.09⁎⁎⁎ −0.51⁎⁎⁎ −0.74⁎⁎ −0.71⁎
LS −3.48⁎⁎⁎ −0.29⁎⁎ −1.09⁎⁎⁎ 0.51⁎⁎⁎ 0.00⁎⁎ −1.83⁎⁎⁎
Note. LRT constrained vs. unconstrained. HS = High stable, MCL = Medium childhood limited, HCL = High childhood limited, AO = Adolescent onset, LS = Low stable.
⁎p b .05. ⁎⁎p b .01. ⁎⁎⁎p b .001.
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such that increasing birth year (i.e. younger age) was associated with
lower log odds of being in classes 1–4 vs. the HS class. Going from low
to high risk increased the birth year variable by 1.2 units (it was linearly
rescaled to prevent convergence problems in the model, on the raw
scale it was 12 years, age 36 compared to age 24), which corresponds
to an increase in the odds of being in the HS class by a factor of 3.7.
Because family stress and maternal age are the only two predictors
that uniquely discriminated the HS class, it makes sense to consider
the range of risk from both risk factors simultaneously. This entails
comparing a family with both risk factors at the 10th percentile value
to a family with both risk factors at the 90th percentile, all else being
equal. Such a comparison yields an 8.8 fold increase in the odds of
being in the HS class vs. classes 1–4, which is a very substantial increase
in risk.
The next two variables with relatively simple class discrimination
patterns were female gender and children with siblings. Siblings in-
creased the odds of being in theHS class vs. theMCL, HCL and AO classes
by 2.1 but had no effect on discriminating the LS class and the HS class.
Female gender increased the odds of being in the MCL, HCL, and in the
LS classes vs. the HS class by 1.7 but decreased the odds of being in
the AO class vs. the HS class by 0.6.
Finally,maternal depression and child emotionality had a similar but
more complicated pattern of effects on class discrimination. Both
variables increased the odds of being in the HCL class vs. the HS class
by very substantial amounts, but both variables also increased the
odds of being in the HS class vs. the AO and LS class by substantial
amounts. Maternal depression also increased the odds of being in theFig. 1. Box plotswith pseudo-class and ﬁtted trajectories for latent classes of externalising behav
The box plots are composed of the following pieces of the pseudo-class distribution at each tim
median and the small circles beyond the box plot fences (brackets at ends of dashed lines) are o
groups can be interpreted, not absolute (developmental) change.HS class vs. the MCL class, but child emotionality had no effect on this
contrast. Child emotionality appears to discriminate largely based on
early externalising in the ﬁrst three time points. Maternal depression
also ﬁts this pattern, except for the signiﬁcant discrimination of the HS
and MCL classes, which have similar levels of early externalising, but
quite different levels of adolescent externalising. In fact, for low vs.
high risk on maternal depression, a shift of 0.8 units on the maternal
depression scale, the odds of being in the HS class vs. the LS class
increases by 2.0.
Discussion
The overall aim of the current studywas to identify typical trajectory
classes of externalising behaviours, and to identify predictors already
present in infancy that discriminate among the trajectory classes. A
latent proﬁle model with ﬁve classes was chosen as the best to capture
the heterogeneity in the 13-year course of externalising behaviour
development from infancy to mid-adolescence. The model identiﬁed a
class of children following a developmental trajectory with a HS level
of externalising behaviours. Identiﬁcation of this HS class is a robust
ﬁnding, in that the class emerged early in the analytic process and
remained consistent across models. While most predictor variables dis-
criminated between trajectory classes in the single-predictor models,
six variables were the most inﬂuential (multi-predictor model). Two
variables, family stress and maternal age, discriminated uniquely be-
tween the HS class and all other classes. Comparing families with both
of these risk factors simultaneously at the 10th percentile value to fam-
ilies with both risk factors at the 90th percentile, all else being equal,iour problems from 1.5 to 14.5 years of age (t1 to t6) from the ﬁnalmulti-predictormodel.
epoint: the grey boxes indicate the 25th to the 75th percentiles, the heavy black bar is the
utliers. Due to age appropriate alterations in the questionnaires only relative change across
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the other classes. The other four signiﬁcant variables in the multi-
predictor model – child gender, siblings, maternal depression,
and child emotionality – had less clear patterns of class discrimination.
The ﬁnding that maternal age and family stress, measured in infancy,
seems to have strong impact on externalising development from
infancy to mid-adolescence has potential to inform preventive and
early intervention efforts.
There is an inherent uncertainty regarding class enumeration in ex-
ploratory LPA, and deciding on the optimal number of latent classes can-
not be done based on test-based criteria alone. For our results, however,
the BIC ﬁt statistics clearly suggested that ﬁve classes were better than
four or six. We ﬁxed several model variance parameters at a small
value near zero for two classes at t5 and t6 in order to avoid estimation
difﬁculties due to no variance in externalising scores. In preliminary
attempts at modelling the data without ﬁxing the class variances, the
BIC statistic never hit a clear minimum and just continued to decrease
for four, ﬁve, and six class solutions.
The longitudinal ﬁve-class solution that was chosen for the current
study is in line with theory and earlier ﬁndings. As postulated by
Mofﬁtt's taxonomy (1993), an early-onset and an adolescent-onset
type emerged. Childhood limited types were found as in other longitu-
dinal studies (Mofﬁtt, 2006). Among studies that have covered longer
developmental periods starting from before the age of three years,
the solutions vary between three, four, and ﬁve trajectory classes.
Similar to our ﬁve-class solution, results from the NICHD study based
on aggression ratings (Campbell et al., 2006; NICHD ECCRN, 2004) and
on ratings based on a broader externalising construct (Fanti & Heinrich,
2010) suggested ﬁve trajectory classes. Further, two different classes
with externalising behaviour problems limited to childhood were also
found in studies starting at a very early age (Fanti & Heinrich, 2010;
Côté et al., 2006; Shaw et al., 2005). For instance, Fanti & Heinrich
(2010) identiﬁed a High Desister class as well as a Moderate Desister
class, which seems to correspondwell with our solutionwith two differ-
ent childhood limited classes.
The LS class consisted of 16% of the sample. In trajectory studies that
begin from preschool or later, the LS externalising class tends to be the
largest class (e.g., Campbell et al., 2010; Odgers et al., 2008). In infancy
and toddlerhood, however, child misbehaviour is highly normative
(Tremblay et al., 1999; Wakschlag et al., 2010). A small LS externalising
class is in linewith ﬁndings from other studies that havemeasures from
infancy and onwards, like 10% in the Shaw et al., study (2005) and 5%
in the Côté et al., study (2007).
The HS externalising class comprised 18% of the sample, which is
substantial in comparison to most previous studies. For example, 7% of
the sample used by Shaw et al. (2005) was classiﬁed as having high sta-
ble externalising behaviour, and 3% fell into a similar class in the NICHD
ECCRN (2004) study. The only study to identify a similar proportion is
Côté et al. (2006), with 16.6%, although the Côté study identiﬁed three
and not ﬁve groups as did the current study. Post-hoc analyses indicated
that the HS class in the present studywas characterized by a wide array
of externalising behaviours. As the construct of externalising used in the
TOPP cohort is broader, encompassing common oppositional and dis-
ruptive behaviour in early childhood and vandalism, status violations,
and physical aggression from mid childhood onwards, the larger high
stable class is an expected ﬁnding compared to the studies that have
had a limited focus on overt conduct problems and physical aggression.
The problem scores of the HS class are labelled “high” as they are
compared to the other classes in the model, but are these scores
exceptionally (deviant) high? The proportion of children in comparable
populations expected tomeet criteria for a disruptive disorder diagnosis
is estimated at between 3% and 8% (e.g., Heiervang et al., 2007; Kessler
et al., 2012;Wichstromet al., 2012), thus for themajority of the children
in the HS class (18%) the scores are probably not clinically high.
When comparing the mean HS problem levels, however, to the means
in comparable studies across childhood, it is clear that the HS class issubstantially elevated in comparison to average children. First, we
compared the BCL scores at age 4.5 to data from an epidemiological
study of approximately 2000 Norwegian 4-year-olds in Vestfold county
(Wefring, 2001).Means and SDs across the complete datasetswere sim-
ilar, and themean problem score of theHS class corresponds to the 88th
percentile value in the Vestfold data (K. K. Lie, personal communication,
November 8, 2013). Further, we do not have Norwegian norms for SDQ,
but we compared the age 8.5 score on SDQ Conduct Problems Scale to
data from two large Norwegian population-based samples of 9-year-
olds (Obel et al., 2004). Means and SDs across the three complete
datasets are very similar, and the mean problem score of the HS class
corresponds to a score between the 87th and 95th percentile value in
the Akershus data (J. Clench-Aas, personal communication, November
8, 2013). Finally, to our knowledge, the only other project that has col-
lected parent-reports at ages 12 and 14 with items identical to those
in TSAB is the Swedish “10 to 18” study (Mahoney & Stattin, 2000). In
that study, four items comparable to TSAB items no. 2, 3, 9, and 15
(see Table 1) were administered. It should be noted that the response
format in that study differed from the one applied in our study, in that
responses referred to lifetime involvement (“ever”) and not involve-
ment during “the last 12 months”. These four items in the “10 to 18”-
study, measured at ages 12 and 14 (H. Stattin, personal communication,
November 1st, 2013) have close to identical means, SDs, and 95th
percentile values as compared with the corresponding four items in
the TOPP-study measured at ages 12.5 and 14.5 years. The problem
score levels of the HS class correspond to a score between the 94th
and 98th percentiles and between the 92nd and 98th percentiles
in the “10 to 18”- data in early and mid-adolescence, respectively.
More details on the comparisons are available by request from the
ﬁrst author.
Concerning class-differentiating predictors measured at 18 months,
one noteworthy result was that the LS class was uniquely different from
all the other classes on lowmaternal depression and low child emotion-
ality. The HS problem trajectory class was uniquely and strongly differ-
entiated by young maternal age and higher levels of family stress from
all the remaining developmental pathways identiﬁed in the study, in-
cluding the HCL group, which started with an even higher externalising
level in infancy. Given the need to extend knowledge about normative
versus high-risk early externalising behaviour, the identiﬁcation
of these two family factors which can discriminate between the HS
and other groups (odds ratio of 8.8 for high on both vs. low on both
risk factors) is an importantﬁnding,with potential to informprevention
and early intervention efforts. Early family adversity is a well-
established predictor of externalising development (Aguilar, Sroufe,
Egeland, & Carlson, 2000; Shaw et al., 2001). Despite this, the current
study is to our knowledge, the ﬁrst trajectory study over the period
from infancy to mid-adolescence to document this. The results suggest
that support to young mothers and families under stress, especially
those whose toddlers are exhibiting noncompliant acting-out behaviour,
may interrupt a pathwayof externalising behaviourwhichmayotherwise
continue into adolescence.
The current study included a population based sample where the
youngest mother gave birth at age 17. Young motherhood is identiﬁed
as a risk for externalising development in both high-risk samples in
the U.S. and Canada (Nagin & Tremblay, 2001; Shaw et al., 2005), and
in nationally representative samples (Côté et al., 2007). Our results are
in line with these previous ﬁndings, while we note that young mother-
hoodwas not a signiﬁcant predictor in a U.S. general population sample
(NICHD ECCRN, 2004).
Themeasure of family stress that discriminated the HS class from all
the other classes at 18 months covered problems experienced during
the previous 12 months in areas including socioeconomic difﬁculties
and relationship issues. Living condition stressors constituted important
parts of this index, and were measured with three items covering
enduring problems with housing, employment, and ﬁnancial status.
Our ﬁnding on living condition stressors is in line with results on low
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U.K. (Barker & Maughan, 2009; Côté et al., 2006; NICHD, 2004),
underlining that living condition stressors are an important predictor
of the development of chronic high externalising from early childhood
onwards.
The current ﬁndings suggest that other aspects of stress are also im-
portant. An exploratory post-hoc analysis suggested that the variables
within the overall stress construct which were most closely related
to class membership were problems in the relationships between
mothers and their partners and partners' health problems. Regarding
the mothers' experience of enduring problems in their relationship
with their partners, studies are scarce, and we have located only one
trajectory study from early childhood onwards with which to compare
our results. The Avon Longitudinal Study (Barker & Maughan, 2009)
measured grave parental relationship problems in the form of partner
cruelty towards the mother (deﬁned as any indication of emotional
and/or physical abuse from the mother's partner), and found that
partner cruelty between child ages 0 and 4 predicted chronic conduct
problems from ages 4 to 13. Our ﬁndings expand upon the Avon study
results by indicating that parental relationship problems do not need
to include cruelty to have signiﬁcance for early-onset externalising
development. The last topic within the early family stress index is
mothers' experience of enduring problems related to partners' somatic
and/or mental health. Here, as well, we have located only one early
starting trajectory study with a measure that was somewhat similar to
ours. A Canadian population based study measured depressive symp-
toms in fathers at child age 5 months and found paternal depression
to be a unique predictor of chronic disregard for rules between ages
29 to 74 months (Petitclerc et al., 2009). The Canadian ﬁnding, in com-
bination with our results, point toward the importance of health issues
in fathers (mothers' partners) for chronic high externalising develop-
ment from early childhood onward. As these last issues within the fam-
ily stress index were measured with only one item each, and given the
overall scarcity of studies on these two topics, there is a need for more
studies to shed light on the impact of enduring difﬁculties in mother's
relationship to her partner and to partner's health, as early predictors
of a chronic high externalising proﬁle across childhood.
Child negative emotionality measured in infancy had the strongest
impact on the ﬁnal model as a whole; this variable contributed to the
discrimination of most of the classes. Child emotionality appears to dis-
criminate largely based on early externalising in the ﬁrst three time
points. Since for all ﬁve trajectory classes the mean levels of negative
emotionality and externalising were parallel to each other at t1, it is
possible that parents did not differentiate clearly between externalising
behaviour and temperamental negative emotionality at this early age.
Furthermore, it may be that there is conceptual overlap between
the items tapping negative emotionality and externalising at this age
(both of which are related to child manageability), an issue that is
common in the ﬁeld (Sanson et al., 2011). However, studies suggest
that confounding of measures does not fully account for the predictive
role of emotionality, which has consistently emerged in the literature
as a risk for externalising behaviour problems (Sanson, Hemphill,
Yagmurlu, & McClowry, 2011). Parents raising a child high in negative
emotionality may need support in helping the child to regulate a tem-
peramental disposition, and in avoiding a punitive style of discipline
and ‘coercive cycles’ of interaction with their child (Reid et al., 2002).
Maternal anxiety and depressive symptoms when children were
18 months old had the second strongest impact on the ﬁnal (multi-
predictor) model as a whole, and similar to child emotionality, this pre-
dictor appears to discriminate largely based on early externalising in the
ﬁrst three time points. Unlike child emotionality, however, it discrimi-
nated the HS class from the MCL class (odds ratio of 2.0), two classes
which have similar levels of externalising at the three earliest time
points but quite different levels of externalising at adolescence. This
ﬁnding points toward maternal symptoms of anxiety and depression
as an early risk factor for all the pathways towards some level ofexternalising problems in adolescence. Once again, these ﬁndings
suggest a need for early intervention for mothers showing signs of
mental health problems.
More of the children in the HS class had siblings compared to all the
other classes except the LS class. Parenting two or more children simul-
taneously creates higher demands on parents and family resources. A
mother who is exposed to the risk factors of family stress, young age,
and the presence of siblings in the family has a 16 fold increase in the
odds of having a child in the HS class compared to the MCL, HCL, and
the AO classes. The substantial increase in risk due to siblings could be
becausemultiple siblings may exacerbate each other's antisocial behav-
iour in a negative cycle of so-called deviancy training (Patterson, 1986).
In support of this notion, sibling aggression has previously been found
to have a unique contribution to externalising development in a genetic
sensitive study (Natsuaki, Ge, Reiss, & Neiderhiser, 2009).
Contrary to expectations, the HS proﬁle had an even split between
the genders, rather than mostly consisting of boys. The even split
between the genders in a high externalising class is not in line with pre-
vious research (e.g. Côté et al., 2006). Previous ﬁndings have suggested
that robust gender differences are typical for overt externalising behav-
iour types, as well as for a wider construct that includes overt types
(Broidy et al., 2003; Mofﬁtt, Caspi, Rutter, & Silva, 2001). To our knowl-
edge, gender differences are not equally robust in other facets of
externalising behaviours. For stealing and lying, the frequency may be
equal between the genders (Tiet, Wasserman, Loeber, McReynolds, &
Miller, 2001). The use of a broadmeasure of externalising in the current
study, which includes oppositional and disruptive behaviour in early
childhood and covert and authority avoidant behaviour from mid-
childhood onwards, may have resulted in more girls included in the
HS class. The post-hoc analyses of gender differences within the HS
class suggest that the HS boys were on average more involved in overt
externalising behaviours than the HS girls, while for the remaining
externalising items there were no gender differences within the HS
class. Furthermore, the size of the HS class identiﬁed in the current
study is substantial in comparison to other studies (NICHD ECCRN,
2004; Shaw et al., 2005). Thus, the inclusion of externalising behaviours
that were non-confrontational at all time points in addition to overt
behaviours, may have resulted in a higher proportion of children in
general, and also a higher proportion of girls, included in the HS proﬁle.
Maternal education level discriminated in the HS and LS groups in
the single-predictor models, but failed to do so when all predictors
were entered simultaneously. This is in contrast with ﬁndings from
the U.S., Canada, and England, for example Nagin and Tremblay's
(2001) study, in which low maternal education was one of two factors
discriminating between “chronics” and “high decliners” in physical
aggression. One possible explanation for why maternal education
was not signiﬁcant in the complete model of this study may be that
education is not a strong marker of social class in Norway given that
Norway is a relatively homogeneous society.
Overall, this study produces substantially important ﬁndings,
and adds to the literature in notable ways. To our knowledge, no latent
class trajectory study has included such an array of simultaneously
estimated early predictors of class membership, with the earliest
externalising measure taken before child age of 2 years and continuing
to mid-adolescence. The results suggest that preventive and early inter-
vention efforts should have a broader focus and pay special attention
to children's externalising behaviours in the context of young mother-
hood and higher levels of family stress, as well as child temperament,
maternal distress, male gender, and presence of siblings in the family.
It is possible that family support intervention programmes focusing on
supporting a stable, low stress family environment would reduce the
numbers of adolescents likely to engage in delinquency.
What may the mechanisms be that link the identiﬁed factors in
infancy with membership in a stable high trajectory pattern? A young
mother may be less experienced as a caregiver and have poorer parent-
ing skills, while at the same time she may be more vulnerable to the
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experiencing enduring strains in a relationship with a romantic partner,
with health issues, with living condition related issues, and/or when
having symptoms of depression and anxiety, these factors are likely to
result in reduced sensitivity, contingency, and time available during
day to day interactions with the child.
While this study beneﬁted from six waves of data with a community
sample, it has some limitations. Attrition analyses showed that some of
the less educated mothers had left the study by t7. This maternal factor
is known to be associated with externalising problems in the child.
Thus, the results may be underestimating the effects of low education
on externalising trajectories. All analyses, however, were carried out
using full information maximum likelihood estimation which includes
subjects with partial data and minimizes biases due to attrition.
Another limitation is the use of different measurement instruments
to assess externalising behaviour in the trajectory model, meaning that
the externalising construct is not identical through all developmental
phases. Three out of ﬁve groups show a shift in trajectory shape with
changing instruments, and the physical aggression component may be
underestimated at t6. Our measures, however, are still appropriate for
identifying different patterns of externalising development even if
speciﬁc mean levels of externalising are not directly comparable across
time. It has also been shown that children's development differs over
the various domains within the broad construct of externalising
(Bongers, Koot, van der Ende, & Verhulst, 2004). The current study
focused on the broader construct, and not on its sub-domains. The cur-
rent study's strength of using a developmentally appropriate broad
measure to identify and compare trajectory groups should be weighed
against the disadvantage of not considering sub-domain development.
Furthermore, the early predictors measured in this study are likely to
change over time in ways that are likely to continue to impact develop-
ment. Future studies should address a broader view of potential predic-
tors throughout development.
Findings may have been weakened by the modest internal consis-
tency of some predictor measures, which is likely to have attenuated
some relationships. Internal consistency was also low for the outcome,
but the latent class model accounts for imperfect reliability in the out-
come and hence it is not likely that the modest internal consistency of
the t1–t4 indicators has biassed the class solution, even though it may
have contributed toweaker classiﬁcation accuracy for some individuals,
particularly in the ﬁrst set of analyses before predictors were added to
the model. In addition, because the mothers reported on themselves
as well as their children, single-informant bias may have inﬂuenced
the results. A reasonable case has been made, however, that maternal
reports provide valid and useful information (Janson & Mathiesen,
2008; Rothbart & Bates, 2006). However, replication with multi-
source data is needed. Also, although the study has tapped a range of
important inﬂuences on children's development, there are other poten-
tial sources of inﬂuence such as children's peer relationships and genetic
variation, on which more information is needed to fully understand
the development of externalising problems. Finally, our ﬁndings may
also be more easily generalised to Western European societies that are
more similar toNorwaywith respect to social welfare systems including
family and youth support systems as opposed to ﬁndings from for
example the United States.
This study contributes to the literature with data from a developing
general population sample followed over a long time span. We have
used a broad and developmentally appropriate measure of exter-
nalising, and taken advantage of a wide range of risk factors measured
very early in development. The results add to the literature with unique
and practically important ﬁndings that may be useful for prevention or
early intervention efforts inminimizing the long termnegative effects of
early externalising behaviours. Although replication of these ﬁndings
is necessary, they point towards the need for preventive interventions
to start very early in life and to address multiple aspects of children's
family life.References
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